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PHU LUC 2. BAO CAO NGHIEN CU'U HIEN TRANG IPV6, IPV6 ONLY
QUOC TE VA VIET NAM

I. TRIEN KHAI IPv6 TREN THE GIOI VA DU BAO LQ TRINH
1.1. Tinh hinh chung

IPv4 toan cau da can kiét tir ndm 2011, hai khu vuc con IPv4 1a APNIC, AFNIC
chi cép phat han ché trong giai doan qué do, du kién can kiét hoan toan vao nim
2027-2028. Do d6 chuyén d6i IPv6 14 xu thé tat yéu nhung 1a mot qua trinh dai, gom
nhiéu khoi: Mang 161, mang truy cap, cac dich vu noi dung, Cloud, IDC, mang
riéng/nodi bo ... v6i 02 giai doan chinh: (1) Giai doan 1: chuyén doéi tir IPv4 sang
song song IPv6//IPv4 hodc xdy dwng mdi mang IPv6 only ngay tir dau; (2) Giai doan
2: chuyén IPv6 only va ngirng sit dung IPv4; dich dén cudi ciing 1a IPv6 only.

Toan cau chinh thirc trién khai chuyén d6i IPv6 giai doan 1 tir ngay 6/6/2012
(World IPv6 Launch). Ty 1é st dung IPv6 trén toan cau hién dat hon 40% (Chau A:
47%; Chau My: 44%, Chau Pai Duong: 40%; Chau Au: 34%; Chau Phi: 3%); ting
truong binh quan toan ciu ting manh giai doan dau, trong 10 nam trd lai day, ty 16
tang trudng 6n dinh hon.

IPv6 Adoption - APNIC Labs Data
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Hinh 1: Tang truong ty 1é sir dung IPv6 toan cau (nguén APNIC lab)
1.2. Mt s6 quoc gia tiéu biéu va du bao dat 100% IPv6

TT | Qudc gia/Nén kinh té Ty 18 IPv6
1 |Anbo 77.00%
2 | Phap 76.01%
3 | Malaysia 70.64%




4 | Bi 67.84%
5 |buc 65.88%
6 | ARapXeUt 65.87%
7 | Viét Nam 65.00%
8 | Uruguay 62.35%
9 | Isreal 61.86

10 | Nhat Ban 62.12%

Bdng 1: Top 10 quoc gia/nén kinh té vé chuyén doi IPv6 (nguon APNIC)

a. An Po®: Ty 18 IPv6 dat 77% (dtng thr 1 thé gidi, ngudén APNIC). Toan bo
Website co quan Chinh phu dé hoat dong IPv6; 100% thiét bi dau cudi (CPE) hd trg
[Pv6. An D6 dat muc tiéu trién khai sém IPv6 cho 5G, IoT va hudng toi thuén IPv6.
Tuy nhién hién chua c6 muc tiéu vé thoi gian cu thé dé chuyén ddi hoan toan sang
IPv6 only, ciing nhu chua c6 ké hoach chi tiét cho giai doan 2026-2030.

b. Phap®: Ty 18 IPv6 dat 76% (thr 2 toan cau, ngudn APNIC); Yéu cau tuong
thich IPv6 voi cac doanh nghiép c6 gidy phép 5G bang tan 3.4~3.8GHz; chuyén d6i
IPv6 1a budc di bén vitng cho chuyén d6i s6, mong mudn hau hét ngudi sir dung
Internet tai nha (home user) sé dugc truy cap IPv6 vao 2030. Trong bdo cao Internet
ctia Phép nim 2024, 6ng Serge Abitaboul, dai dién Ban Giam d6c cia Co quan quan
1y vién thong Phap (ARCEP) va CEO, chu tich ciia IDATE (cong ty tu van vé chuyén
d6i s0) da dua ra thong diép thuc ddy chuyén doi IPv6: muc tiéu 1a khong duy tri ca
hai giao thirc, s& ngimg st dung IPv4 & mot thoi diém nao d6. Can 1ap ké hoach dé
quan 1y 16 trinh chuyén dbi, trong mot tuong lai khong xa s& ngimg viéc sir dung
IPv4. Tuy nhién, chinh phti Phap ciing nhu cac chuyén gia van chwa nhan dinh thoi
diém cy thé dé chuyén ddi hoan toan sang IPv6 only hay tit hoan toan IPv4.

c. Malaysia: Ty 1€ IPv6 dat 70% (thu 3 toan cau, nguén APNIC); 50% Website
co quan chinh phu da hoat dong IPv6. Ngay 02/10/2024, MCMC (Malaysia
Communication and Multimedia Commission) ® vira thong bao vé viéc Malaysia ky
vong s& hoan thanh chuyén d6i 100% IPv6 vao nam 2028 (tap trung & khdi doanh
nghiép NSP* — Network Service Provider la doanh nghiép cung cép dich vu két ndi,

Thttps://dot.gov.in/ipv6-transition; https://www.theregister.com/2021/04/19/national_internet_exchange of_india_ipv6_push/
2 https://lafibre.info/images/ipv6/202211_idate_ipv6_deployment_europe_france.pdf;,
https://www.arcep.fr/fileadmin/reprise/observatoire/ipv6/Arcep 2024 Barometer_of the Transition to IPv6.pdf
3https://mcme.gov.my/skmmgovmy/media/General/Resources/PCP-Proposed-Way-Forward-on-100-Adoption-of-IPv6.pdf;
https://www.lowyat.net/2024/33422 1/mcme-malaysia-ipv6-transition-2028/

4 https://www.mida.gov.my/wp-content/uploads/2023/11/Booklet-6-ICT-Services-2021.pdf
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bang rong, gdm: Doanh nghiép cung cip dich vu truyén dan, két ndi, di dong, truyén
dan truyén hinh ...).

d. M§y: Ty 1& IPv6 dat 54% (th@r 17 toan cau). Thang 11/2020, My ban hanh
Chuong trinh danh riéng cho khéi Chinh phit, muc tiéu 80% trién khai IPv6 only véo
2025. Thyc té dién ra sau d6 cho thay viéc trién khai IPv6 only & khdi Chinh phit M
ciing kho khin; Hién van con nhiéu hé théng mang, dich vu (DNS, Web, Mail) cua
co quan chinh phu chua chuyén doi sang IPv6, van dang sir dung IPv4 (cu thé: 40%
Website, 72% hé thong mail, 11% hé thong DNS van sir dung IPv4 only, ngudn
NIST®), gan nhu ting truong khong dang ké so véi két qua 2021, két qua thuc té
chua c6 coéng bd chinh thirc, tuy nhién, phan tich qudc té du bao muc tiéu 80% IPv6
only ctia khdi Chinh phtt My phai dén sau naim 2030 m&i hoan thanh®©.

Bo Quéc phong” My (ngay 17/12/2024) ban hanh chinh sach trién khai IPv6
cho mang Qudc phong: yéu cau tit ca cac hé thong mang mdi can dugce trién khai
IPv6 khi dua vao hoat dong; giam sat, danh gia chuyén doi IPv6 only thi diém (pilot),
[Pv6 dual-stack; thuc hién xac dinh cu thé cac yéu cau theo tung giai doan dé trién
khai IPv6 only khi c6 yéu cau; xac dinh 10 trinh cac hé thong khong thé chuyén sang
IPv6 dé thanh 1y. Trong d6 nhan manh cin ra soat va phé duyét cac hé thong dic thu
mién trir 4p dung chuyén d6i 1én IPv6 do co thé gy 16i hodc chi phi qua cao.

e. Trung Quoc®: Ty 18 IPv6 dat 40% (dimg thtr 39 toan cau, nguén APNIC).

Nam 2017, Trung Qudc trién khai xdy dung thanh phd (Xiong’an®) sir dung
IPv6 only. Thiét 1ap hé thong chuyén d6i IPv4-IPv6 tai ving bién clia ha ting mang
thanh phé (dé két ndi mang bén ngoai). Cong nghé SRv6 cho 5G, NAT64, DNS64,
... Cac hé théng Datacenter, Cloud Computing, Edge Computing ciing déu sir dung
hoan toan IPv6. Nhitng dich cung cép ra bén ngoai thi van st dung Dual-Stack.

3 https://usgv6-deploymon.nist.gov/
Shttps://brandergroup.net/2024/05/the-united-states-federal-governments-ipv6-
mandate/#:~:text=The%20U.S.%20Federal%20Government%20is,pace%2C%20but%20it%20is%20progressing
7 https://executivegov.com/2024/12/dod-updated-ip-version-6-implementation-instruction/

8 http://www.cac.gov.cn/2021-07/23/c_1628629122784001.htm;
https://www.theregister.com/2021/07/26/china_single_stack ipv6_notice/
https://blog.apnic.net/2024/01/23/the-ipv6-city-xiongan-china/;

https://conference.apnic.net/58/assets/files/ APNZ606/practicallessonslear 1725492124 .pdf
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Hinh 2: M6 hinh mang IPv6 only ciia thanh phé Himg An (nguén: APNIC)

Thang 7/2021 Trung Qudc cong bd thuc ddy tmg dung IPv6 trén dién rong
(Notice on Accelerating the Large-Scale Deployment and Application of Internet
Protocol Version 6 - IPv6), mot s6 nodi dung, chi ti€u chinh:

+ T6i cudi nam 2023: Tat ca cac bo dinh tuyén khong diy gia dinh mdi mic
dinh hd trg IPv6, cac thiét bi tiéu dung khac dugc yéu ciu tich hop IPv6. Bt ky mang
moi nao ciing khong con sir dung IPv4 ding riéng. Trung Qubc c6 hon 700 tricu
nguodi dung IPv6; 200 triéu thiét bi IoT st dung IPv6; luu lugng IPv6 cua mang di
dong chiém 50%.

+ T6i cudi ndm 2025: tat ca ung dung, hé¢ théng bao mat dugc thiét lap hoan
toan trén [Pv6; IPv6 cua Trung Qudc 1én vi tri s6 1 toan cau; cac mang, nén tang, ung
dung, thiét bi dau cudi duge ung dung IPv6 single-stack. Trung Quéc co 800 triéu
nguoi dung IPv6; 400 triéu thiét bi IoT st dung IPv6; luu lugng IPv6 cua mang di
dong chiém 70%.

+ Du kién trong 5 nam sau 2025 (2030): hoan tit qua trinh chuyén ddi sang
IPv6 single stack; tuy nhién, chua c6 ké hoach chi tiét cho giai doan 2026-2030. Pay
chi mai 14 dinh hudéng dai han ctia Chinh pha Trung Qudc.

Theo cong bd ciia Trung Qudc: 100% Website B, nganh, dia phuong va top 100
website nd1 dung 16n nhat hoat dong voi [Pv6; 95.86% IDC, 94.4% CDN, 100% Cloud
tiéu biéu da hoat dong v6i IPv6. Két qua cong bd cua Trung Qudbce rat cao nhung ty 18
str dung IPv6 tong thé cta Trung Qudc (do ludng tir qudc t&) con thip méi 40% (thir
39 toan cau, nguoén APNIC). Hién tai, cic doanh nghiép di dong Trung Qudc (nhu
China Telecom) di trién khai IPv6 only cho mang di dong 5G (SRv6/6VPE); trién
khai IPv6 only cho IoT.
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Hién tai, cac doanh nghiép di dong Trung Quéc (nhu China Telecom) da trién
khai IPv6 only cho mang di dong 5G (SRv6/6VPE); trién khai IPv6 only cho IoT.

f. Cong hoa Séc(?: Ty 1& IPv6 dat 27% (thir 56 toan cau, nguén APNIC); 1a
quéc gia dau tién co cong bd nam 2032 s& tat [Pv4 ¢ khdi Chinh phi; day 1a myc tiéu
thuc ddy cua Chinh phu Séc vé IPv6 only & khdi Chinh phi; hién Séc chua c6 ké
hoach trién khai toan dién IPv6 only trén mang doanh nghiép va Internet ctia Cong
hoa Séc.

g. PircD: C6 ké hoach chuyén doi dual stack 2025 va IPv6 only vao 2030 cho
hé théng ha ting CNTT 16i ctia chinh quyén lién bang (Federal Government). Chinh
quyén bang va co quan cip duéi hién nay chua c6 ké hoach, két qua cu thé; ty 1& st
dung IPv6 & e 1a 65%, dimg thir 5 toan cau.

1.3. Hién trang IPv6 & khoi doanh nghiép

a. ISP, Mobile l6n

ISP, Mobile 16n qudc té (dic biét & An Do, My, Nhat Ban, Phap, Uc, Han ...) khi
trién khai IPv6 toan dién cho ha ting, dich vu khach hang, ty 1¢ st dung chung dat ty

1é rat cao trén 80-97%.

- Doanh nghiép 16n tai An Do: Reliance Jio dat 97%; Bharti Aritel dat 91% &
mang di dong; Vodafone dat 86%; Iclnet dat 84%. Cac doanh nghi¢p da trién khai
[Pv6 only cho mang di dong 4G, 5G.

- Doanh nghiép ¢ Phap'?: Bouygues dat 85%, di trién khai IPv6 only cho mang
di dong, dong gdp 16n cho tang trudng IPv6 cua Phap.

- Doanh nghiép Phan Lan: Nokia di chuyén huéng cung cap dich vu CNTT va
da trién khai IPv6 only cho 5G/6G va IoT.

- Doanh nghiép 16n tai My: T-Mobile dat 96% da chuyén sang mang IPv6 only
bat dau tir nam 2014 (thay doi tir dual-stack sang IPv6 only; dung k¥ thuat 464XLAT,
DNS64/NAT64 (dé truy cap dbi voi thiét bi IPv4 legacy, doanh nghiép dung k¥ thuat
NAT64). Cac doanh nghiép khac ciing da trién khai, Comcast — 84%, ATT-85%,
Cellco-80%.

- Doanh nghiép tai Han Qudc: SK Telecom di dong IPv6, dat 92% (trién khai
IPv6 only cho mang 5G).

- Doanh nghi¢p tai Nhat: KDDI: 88%, Softbank: 60%, NTT: 64%; NTT trién
khai IPv6 only cho mang bén trong doanh nghiép; Softbank: SRv6 (5G).

10 https://konecipv4.cz/en/
1 https://ripe84.ripe.net/wp-content/uploads/presentations/6-v6-public-admin-germany-_Ripe-84.pdf
12 https://blog.wirelessmoves.com/2020/09/IPv6 only-in-a-french-mobile-network.html
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- Doanh nghiép tai Trung Qudc: China Telecom'3, giai doan dau trién khai cong
nghé dual-stack. Trién khai IPv6 only cho mang 5G (SRv6/6VPE) va
NATG64/DNS64. China Telecom chinh thirc trién khai IPv6 only tir 2020 va cung cap
rong rai [Pv6 only cho thué bao 5G vao 2022.
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Hinh 3: IPv6 only cho mang 5G cua China Telecom véi DNS64 va NAT64
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Hinh 4: Mé hinh trién khai IPv6 only cho mang 5G ciia China Telecom

- Doanh nghiép tai Australia: Telstra'* cua Uc (2020) di trién khai IPv6 only
cho mang di dong 5G; cong nghé st dung két hop 464XLAT, NAT64 va DNS64.

Bhttps://www.rcrwireless.com/20220729/5¢g/chinese-telcos-end-june-over-927-million-5g-
subscribers#:~:text=The%?20carrier%20ended%20the%20month,0f%2043.85%20million%205G%20subscribers;
https://www.cac.gov.cn/2021-11/25/c_1639439849620158.htm

14 https://www.sidn.nl/en/news-and-blogs/australias-telstra-switches-mobile-users-to-IPv6 only
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Nhan dinh:

- Bang rong di dong: 5G/6G dugc thiét ké mac dinh vai IPV6, cong nghé chuyén
d6i sir dung 13 464XLAT (dé giao tiép v6i mang IPv4), DNS64/NAT64 (dé hd tro
cac thiét bj IPv4 legacy).

- Béing réng c6 dinh: day 1a phan mang, dich vu kho khin hon trong trién khai
IPv6 only. Hién chua c6 cong bd rong rii nao cia cac doanh nghiép 16n toan cau vé
trién khai rong rai IPv6 only cho mang bang rong c6 dinh. Hau hét déu dang chuyén
d6i IPv4//IPv6 va chuyén d6i mot phan quy moé nhd, khi phat trién méi sang IPv6
only khi khong con IPv4 dé mé rong dich vu.

b. Doanh nghiép IDC, CLOUD, Content

- Facebook: tir 2012 di trién khai IPv6 cho IDC, bit dau vdi dual-stack va
chuyén dbi IPv6 only, 99% traffic (Iuu lwong) ndi bo 1a IPv6 only tir 2017. Hién cb
40% traffic truy cap dich vu Facebook toan cau 1a qua IPv6; 60,7% truy cap tir Viét
Nam la IPv6. Nam 2015, Facebook danh gié truy cap véi IPv6 nhanh hon 10-15%.

- Google Cloud: trién khai IPv6 tir sém, cling bat dau v6i dual-stack, dén nay
chi c6 mét sb it dich vu dang thr nghiém IPv6 only (dudi dang “Preview” nhu
Compute Engine instance templates, HA VPN, External/Internal passthrough
Network Load Balancer). Hi¢n c6 45,71% traffic truy cap dich vu Google toan cau
la qua IPv6; 55,45% truy cap tir Viét Nam la IPvo6.

- AWS: tuong tu, AWS cung cép dich vu phﬁn 16m qua dual-stack, chi c6 mdt sb

it dich vu cung cip qua IPv6 only (AWS Direct Connect, Amazon ElastiCache, AWS
Network Firewall, Amazon Route 53, Amazon VPC ...).

- Microsoft 365 va Microsoft Azure trién khai dual-stack, nhung mot s6 dich vu
con chua hd trg IPv6, chi hd trg IPv4 (VPN gateways, Azure Virtual WAN, Azure
Route Server, Azure Firewall, Azure Database for PostgreSQL - Flexible Server).

- Akamai: nha cung cép dich vu CDN 16n nhat thé gi6i (70% traffic toan cau 1a
qua Akamai) trién khai IPv6 dual-stack tir 2012, dén nay chua trién khai IPv6 only.
Hién nay 51,45% truy cap tu Viét Nam la [Pv6.

- Trong 1000 Website 16n nhat toan cau, hién c6 54% da st dung IPv6 (nguén
Alexa). Tuy nhién, s6 luong ndy ting trudéng cham trong 5 nim qua.

1.2. Nhan dinh 1§ trinh trén thé giéi
1.2.1. Du bao 19 trinh chung trén thé giéi

[Pv4 toan cau da can kiét tir ndm 2011, hai khu vuc con IPv4 1a APNIC, AFNIC
chi cép phat han ché trong giai doan qué dg, du kién can kiét hoan toan vao nim
2027-2028. Giai doan 2026-2030 la giai doan thé gidi sé tap trung vao chuyén doi
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IPv6 only, sau d6 méi dan tat, ngimg st dung IPv4 (chua c6 méc cu thé).

Trién khai IPv6 only dang trién khai ¢ cac tip doan, doanh nghiép cong nghé
hang dau. Nhiéu qudc gia Iyra chon mdc 2028, 2030, 2032 dé chuyén doi hoan toan
sang IPv6 only, tit din mang IPv4 & mot s6 khu vuc nhu ha ting mang va tmg dung
ctia khéi chinh phi, co quan nha nuée ...(nhu Trung Qudc, My - du bao, Cong hoa
Séc); Malaysia dat muyc tiéu chuyén d6i IPv6 only vao 2028 (tap trung ¢ khdi doanh
nghiép cung cip dich vu mang, bang rong, truyén dan).
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Hinh 5: Dy bdo tiang truéng IPv6 toan cdu (nguon Google™)

Phan tich dy bao dua trén cac dit liéu trong vong 10 nim gan day, sir dung ham
hdi quy bac 2, theo ngudn s6 liéu phan tich ciia Google, ty 1& chuyén doi IPv6 toan
cau dat 80% vao 2032 va 100% vao khoang nam 2035.

1.2.2. Nhan dinh chung
Qua nghién ctlru thyc trang quéc té, co thé nhan dinh nhu sau:

- Trién khai IPv6 only gin voi su d6i mai, phat trién vé cong nghé, dién hinh
nhu thanh phd IPv6 only Xiong’an ctia Trung Qudc, tip trung trién khai, danh gia
IPv6 only cho IoT.

- Trién khai IPv6 only dang tap trung & phan hé di dong 4G, 5G, chin mudi sau
5 nam trién khai (ké tir 2017). IPv6 only dugc cung cap & dich vu 5G (Cac doanh
nghiép mobile 16n ciia My, An P9, Trung Quéc, Uc, EU, Han Quéc...).

- Vé biang rong cb dinh, chua c6 cong b chinh thirc vé IPv6 only trén dién rong.
Céc doanh nghiép nodi dung 16n toan ciu ciing trién khai IPv6 only trong phan mang
n6i bd, tuy nhién nhin chung mirc d6 trién khai IPv6 only khbi doanh nghiép Content,
Cloud; IDC con cham, trir mot sd doanh nghiép 16n (Facebook, Google, Akamai ...).

15 https://www.vyncke.org/ipv6status/project.php?metric=p&country=ww
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- Giai doan 2030-3035: Mot s6 qudc gia dinh huéng muc tiéu IPv6 only cho
mang Chinh pht (Cong Hoa Séc nam 2032; My du kién 80% only sau 2030; Trung
Qudc dat myc tiéu IPv6 only vao cudi nam 2030). Tat ca cac nude ndy ciing chi méi
trién khai & gbc do muc tiéu, dinh huong, dua ra thong diép; tuy nhién, chua c6 16
trinh chi tiét cho giai doan 2026-2030, ciing nhu 2030-2035.

- Toan cau chua xac dinh thoi diém tit IPv4 va viéc st dung IPv4/IPv6 con dan
xen nén ludn co su tng dung cong nghé chuyén doi.

II. TRIEN KHAI IPV6 TAI VIET NAM

2.1. Tong quan chuyén ddi IPv6 tai Viét Nam

Pon trude xu thé phai chuyén doi st dung IPv6, Bo Thong tin va Truyén thong
(nay 12 Bo Khoa hoc va Cong nghé) di som trién khai cac hoat dong thuc day chuyén
d6i Internet Viét Nam sang IPv6:

- 06/5/2008, BO TTTT da ban hanh Chi thi s6 03/2008/CT-BTTTT v¢ viéc thuc
day st dung dia chi Internet thé hé moi IPv6.

- Thang 3/2011, B TTTT da ban hanh va chu tri trién khai thanh cong K& hoach
hanh dong qubc gia vé IPv6 (giai doan 2011 - 2019).

- Ngay 14/01/2021, B6 Théng tin va Truyén thong di ban hanh, cong bd
“Chuong trinh thiic day, hd trg chuyén d6i IPv6 cho co quan nha nude giai doan 2021
- 2025” (IPv6 For Gov).

Pén nay, cac hoat dong va két quéa dinh hudng cua Bo Khoa hoc va Cong ngh¢;
phéi hop cling cac co quan, doanh nghiép dé hoan thanh tét cong tac IPv6 Viét Nam.
Dac bié¢t giai doan 2019 - nay, Viét Nam luon nam trong top 10 cac quéc gia ti€u biéu
toan cau vé IPv6; cao hon nhiéu qudc gia 16n trén thé gidi.

2.2. Hién trang, két qua dat dwoc

2.2.1. Ty 1€ chung

Use of IPv6 for Vietnam (VN)
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Hinh 6. Ty 1¢ sir dung IPv6 trén Internet Viét Nam (nguon APNIC)



- Ty 1¢ st dung IPv6 trén Internet Viét Nam dat hon 65%, cao gép 1,6 lan trung
binh toan cau va gap 1,6 lan trung binh khéi ASEAN. Viét Nam dtng thir 2 khu vuc
ASEAN, top 10 toan cau.

- Mang truy cap: 80% (17.4/21.6) thué bao IPv6 FTTH; 88% (95/96 triéu) thué

bao [Pv6 di dong.

- Nd6i dung, IDC, Cloud: 5,5% (36.582) tén mién “.vn” gén vO1 website hoat
dong véi IPv6; Mot s6 don vi ndi dung 16n chuyén doi hoat dong tdt v6i IPv6 nhu:

vnexpress.net, tuoitre.vn, sctv.vn, .... VNG da trién khai IPv6 thanh cong cho dich vu

ndi dung, Zalo.me (mang xa hoi 16n nhét Viét Nam).

- IPv6 For Gov: 53/56 (95%) B9, nganh, dia phuwong di xay dung va trién khai
ké hoach IPv6; 48/56 (86%) di chuyén dbi IPv6 cong thong tin dién tir, dich vu cong;
40/56 (71%) da c6 IP/ASN doc lap, trién khai theo mo hinh tham chiéu; mét sb co
quan di chuyén d6i IPv6 cho mang Wifi, mang WAN/LAN, Website khac ...

- Ngué)n nhan luc: Tur 2008-nay, VNNIC da to chirc 110 khoa dao tao IPv6 tir
co ban dén nang cao cho 5.943 luot hoc vién. Nguén nhan lyc co ban dam bao cho

viéc chuyén d6i IPv6 tai cic co quan, doanh nghiép.

2.2.2. Top ASN c6 két qua trién khai IPv6 tot tai Viét Nam (nguon APNIC)

| ASN AS Name C;I;Zgle PrgeV1~6red Samples
1 |AS7643 | VNPT-VN 92.66% | 90.14% 436
2 | AS131429 | MOBIFONE-VN 76.14% | 7320%| 815,038
3 | AS18403 | FPT-VN 67.48% |  65.69% | 3,406,037
4 | ASI31365 | BNNMT-VN 6620% | 66.20% 71
5 | AS7552 | VIETTEL-VN 65.62% |  63.86% | 7,463,550
6 | AS24086 | VIETTEL-VN 58.77% | 57.23%| 430,062
7 | AS45899 | VNPT-VN 53.65% |  52.01% | 6,335,574
8 |AS56141 | DSP-VN 5254% | 51.81% 276
9 | AS140810 | MEGACORE-VN 48.92% | 4134% 1,715
10 | AS153830 | UPNET-VN 3343% | 0.00% 329
11 | ASI35932 | VNDATA-VN 30.11% |  0.52% 1,551
12 | AS45557 | VNTT-VN 2377% |  21.78% 8,821
13 | AS45543 | SCTV-VN 19.02% |  18.53%| 259,488
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14 | AS135921 | MAXSERVER-VN 17.62% 9.28% 1,691
15 | AS38732 CMCTELECOM-VN 16.16% 10.10% 99
16 | AS24088 HTCHCMC-VN 6.71% 5.98% 13,467
17 | AS149089 | CLOUDFLY-VN 6.22% 0.00% 370
18 | AS55309 MTT-VN 5.92% 1.16% 862
19 | AS151858 | INTERDIGI-VN 5.38% 4.30% 93
20 | AS135918 | DVS-VN 4.42% 2.53% 5,728

Bdng 2: Top 20 mang ASN ¢6 ty Ié sir dung IPv6 cao nhat Viét Nam
(nguon APNIC lab)

2.2.3. Két qua trién khai IPv6 & cac doanh nghiép ISP, Mobile, IDC, Cloud
hosting chii dao (ngudén APNIC)

Trong nhimg nam gan day cac doanh nghiép 16n Viét Nam d rat tich cuc trong
chuyén d6i IPv6 cho hang tang va timg budc chuyén dbi cho cac dich vu tng dung.
Céc doanh nghiép 16n nhu Viettel, VNPT, MobiFone, FPT déu c6 ty 1€ chuyén doi
IPv6 cao. Dbi v6i mang IDC, Cloud, Hosting, mot sé doanh nghiép dang c6 két qua
t6t nhu: MEGACORE, VNDATA, MAXSERVER.

TT ASN AS Name Czllf)zgle Prge‘;'?'e d Samples
1 | AS7643 VNPT-VN 92.66% 90.14% 436
2 | AS131429 | MOBIFONE-VN 76.14% 73.20% 815,038
3 | AS18403 |FPT-VN 67.48% 65.69% 3,406,037
4 | AS7552 VIETEL-VN 65.62% 63.86% 7,463,550
5 | AS24086 |VIETTEL-VN 58.77% 57.23% 430,062
6 | AS45899 | VNPT-VN 53.65% 52.01% 6,335,574
7 | AS140810 | MEGACORE-VN 48.92% 41.34% 1,715
8 | AS135932 | VNDATA-VN 30.11% 0.52% 1,551
9 | AS45557 | VNTT-VN 23.77% 21.78% 8,821
10 | AS45543 |SCTV-VN 19.02% 18.53% 259,488
11 | AS135921 | MAXSERVER-VN 17.62% 9.28% 1,691
12 | AS38732 |CMCTELECOM-VN 16.16% 10.10% 99
13 | AS24088 |HTCHCMC-VN 6.71% 5.98% 13,467
14 | AS149089 |CLOUDFLY-VN 6.22% 0.00% 370
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15 | AS55309 |MTT-VN 5.92% 1.16% 862
16 | AS135918 |DVS-VN 4.42% 2.53% 5,728
17 | AS45903 |CMCTELECOM-VN 3.76% 3.21% 17,665
18 | AS135905 | VNPT-VN 2.43% 0.73% 10,437
19 | AS135967 | BKNS-VN 1.63% 0.14% 738
20 | AS63731 |TPTECO-VN 1.45% 0.97% 414
21 | AS56150 |VHOST-VN 1.17% 0.42% 943
22 | AS63741 |DCNET-VN 0.93% 0.75% 536
23 | AS63737 | VIETSERVER-VN 0.79% 0.79% 1,013
24 | AS140825 | HOSTINGVIET-VN 0.67% 0.07% 4,507
25 | AS140815 |HTTVSERVER-VN 0.59% 0.52% 1,345
26 | AS24173 |NETNAM-VN 0.56% 0.32% 16,469
27 | AS7602 SPT-VN 0.36% 0.36% 1,377
28 | AS38247 | VIETNAMOBILE-VN 0.22% 0.18% 69,492
29 | AS38731 |VTDC-VN 0.19% 0.00% 516
30 | AS24085 |QTSC-VN 0.18% 0.18% 554
31 | AS56146 |GLOBALCORP-VN 0.14% 0.10% 2,922
32 | AS24176 |NETNAMHCMC-VN 0.00% 0.00% 690
33 | AS38726 |VTCDIGICOM-VN 0.00% 0.00% 460
34 | AS45896 | MOBIFONEGLOBAL-VN| 0.00% 0.00% 210
35 | AS38733 |CMCTELECOM-VN 0.00% 0.00% 149
36 | AS63760 | AZDIGI-VN 0.00% 0.00% 120
37 | AS140766 |FPTCLOUD-VN 0.00% 0.00% 91
38 | AS131349 |DIGINET-VN 0.00% 0.00% 83
39 | AS56147 |CCVN-VN 0.00% 0.00% 72
40 | AS38244 |VINAGAME-VN 0.00% 0.00% 33

Bang 3: Ty Ié su dung IPv6 o cac ISP, Mobile, IDC, Cloud, Hosting tai Viét Nam
(nguon APNIC lab)

2.2.4. IPv6 for Gov

Hién di c6 53/56 (95%) B, nganh, dia phuong da xay dung va trién khai ké

hoach IPv6; 48/56 (86%) da chuyén doi IPv6 cong thong tin dién tir, dich vu cong;




13

40/56 (71%) da co IP/ASN doc lap, trién khai theo mé hinh tham chiéu; mot sb co
quan di chuyén d6i IPv6 cho mang Wifi, mang WAN/LAN, Website khéc ...

Mot s6 co quan, don vi tiéu biéu: Bo Nong nghiép va Méi truong (chuyén doi
t6t Ipv6, ty 1¢ sir dung Ipv6 toan mang dat 66%, ngudén APNIC); Thanh phd Pa Ning
(52.54% IPv6, nguoén APNIC); Pong Thap nghién ciru trién khai IPv6 only cho
mang, dich vy; ...

2.3. Trién khai IPv6 only tai Viét Nam

- VNNIC d4 nghién ctru thi diém, trién khai chinh thitrc IPv6 only cho mang truy
cap ciia VNNIC tai 03 mién (Béc, Trung, Nam). Qua danh gia, viéc st dung IPv6
only cho mang truy cép tdi wu viéc quan tri, két ndi Internet thong subt.

Trén co s& két qua trién khai thyuc té, VNNIC d3 bién tdp An pham “IPv6 toan
tap — Lam chu giao thurc Internet thé hé moi” dé huéng dan, hd trg co quan, don vi
trién khai IPv6, IPv6 only. Pdng thoi, to chitc 02 chuong trinh dio tao vé IPv6 only
dé nhan rong mo hinh trién khai IPv6 only cho co quan, don vi, doanh nghiép.

- V& phia doanh nghiép: Mot sé doanh nghiép 16n ciling da trién khai IPv6 only
nhu FPT Telecom, MobiFone. Tap doan VNPT ciling da nghién ctru IPv6 only, tung
bude xay dung ké hoach trién khai trong thoi gian téi.

2.4. Panh gia viéc trién khai IPv6 & Viét Nam

Viéc chuyén doi IPv6 Viét Nam dé va dang trién khai tot theo dinh hudng cia
Bo Thong tin va Truyén théng. Tir 2019 dén nay, Viét Nam ludn thudc top cac qudc
gia dan dau toan cau vé ty 1¢ st dung IPv6, di cung nhip v6i cac nude 16n trén thé
gidi. Két qua cu thé:

- Ha tang Internet Viét Nam

+ 100% két ndi IPv6 qua VNIX, 100% hé thong may cha DNS quéc gia hoat
dong voi IPv6.

+100% cac ISP, Mobile 16n da trién khai IPv6 cho ha ting mang 15i, sin sang
cung cap dich vu IPv6 cho khach hang.

- Mang truy cap: 80% (17.4/21.6) thué bao IPv6 FTTH; 88% (95/96 tri¢u) thué
bao [Pv6 di dong.

- Noi dung, content, cloud, IDC: 5,5% (36.582) tén mién “.vn” gan v4i website
hoat dong véi [IPve. Mot s6 doanh nghiép IDC/Cloud/Hosting (VNPT, Viettel, CMC,
Vinahost, Cloud Viét, CloudFly, BizFly ...) c6 cong b6 hd trg IPv6 & mirc co ban:
két nbi, VPS (may 4o), Hosting ...nhung chua cung cép IPv6 mic dinh. VNG da
trién khai IPv6 cho thanh cong cho dich vu ndi dung, Zalo.me (mang xa hdi 16n nhat
Viét Nam).
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- Co quan nha nudc:

+ Cac B0, nganh, dja phuong di xay dung va trién khai ké hoach chuyén doi
IPv6, bam sat Chuong trinh IPv6 For Gov giai doan 2021 - 2025; tap trung chuyén
d6i IPv6 cong thong tin dién tir, dich vu cong co quan nha nudc.

+ Khdi co quan nha nudc médi chuyén doi IPv6 cho cong thong tin dién tir, dich
vu cong, trong ndm 2025 can tiép tuc bam sat muc tiéu Chuong trinh IPv6 For Gov
dé trién khai dong bd 03 budc cudi ciia 03 Giai doan - 10 bude chuyén ddi IPV6.

- Pao tao, tip huin ngudn nhan luc (tr 2008 - nay): VNNIC di t6 chirc 110
khoa dao tao IPv6 tir co ban dén nang cao cho 5.943 lugt hoc vién. Nguén nhan luc
co ban dam bao cho viéc chuyén ddi IPv6 tai cac co quan, doanh nghi€p. Nam 2025,
VNNIC ciing da trién khai 02 khoa dao tao vé IPv6 only cho co quan, don vi, doanh
nghiép. Vé ngudn lyc co ban da dam bao cho viéc chuyén ddi tir IPv4 sang IPV6 tai
cac co quan, doanh nghiép.

- Cac ISP, Mobile di rat tich cuc trong qua trinh trién khai IPv6, tuy nhién can
tiép tuc trién khai toan dién va duy tri hoat dong lién tuc, 6n dinh. Hién c¢6 mot sd
thiét bi dau cudi CPE do khach hang tu trang bi, cac doanh nghié¢p da co 16 trinh thay
thé nhung can thoi gian. V& thiét bi cii 2G ciing dan duoc thay thé sang thiét bi 4G,
5G. Hi¢n nay, Vi¢t Nam con khoang 700.000 thiét bi 2G (gidm manh so voi 18 triéu
thué bao 2G vao thang 1.2024). Mot s6 phan mang, khach hang trong qua trinh van
hanh tit bé IPv6 tam thoi, chua giam sat, duy tri lién tuc, hodc tat bo ho tro IPV6 &
mang di dong roaming ...

- Céac dich vu ndi dung, website, bao chi, hosting trong nudc con han ché trién
khai IPv6, sb lugng bao 16n chay IPv6 chi mdi c6 vnexpress.net va tuoitre.vn.

- M6t sb doanh nghi¢p da va dang thtr nghiém IPv6 only, can sém c6 ké hoach
cu thé dé ung dung cong nghé mai vao thuc té mang, dich vu nhu cac tap doan, doanh
nghiép cong nghé 16n trén thé gisi.

2.5. Du bao tang truéng ty 1€ sir dung IPv6 Viét Nam

Qua phan tich su tang trudng chung thyc té trén toan cau, khi dat ngudng 50%
thi ty 18 chuyén d6i IPv6 ting truong cham lai. Trén co s ké hoach ctia doanh nghiép
va danh gia tinh kha thi vé ting trudng IPv6.

Ty 18 IPv6 Viét Nam 2021 2022 2023 | 2024 2025
Du bao/ ké hoach 47% 52% 57% 65% 70%
Thuc té dat dugc 47.50% | 53% 59% 65.5% 65%

Bang 4: Dy bado va thuc té trién khai IPv6 Viét Nam giai doan 2021-2025.
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Hinh 7: Két qua va du béo tang truong ty 1é siv dung IPv6 Viét Nam

Ty 1€ IPv6 Viét Nam du bao dat 70% vao nam 2025; 80% vao nam 2028 (tang
binh quan 3%/mam); 2030 dat 90%; dat khoang 100% vao nam 2032. Cang tiém can
90-100% thi tbc do chuyén doi cang cham. Tbc do nay co thé nhanh hon phu thude
vao cong tac chuyén doi, st dung IPv6 only ciia doanh nghiép.

III. TIEU CHUAN VA CONG NGHE
3.1. Thé gi6i ngirng phat trién cong nghé gan véi IPv4

Chuyén d6i toan bo mang Internet trén toan thé gi6i sang thé hé méi IPv6 da
chinh thirc dién ra tir ngay World IPv6 day (8/6/2011), va sau d6 1a World IPv6
Launch (6/6/2012). Thang 11/2016, Uy ban kién trtc Internet (Internet Architecture
Board - IAB) cong bd ngimg phat trién céc tiéu chuan hd trg IPv4 dé tap trung phat
trién cac giao thirc hoat dong v6i IPv6. Cac tiéu chuan mai cho IPv6, IPv6 only da
duoc hoan thién, ing dung rong rai dé phat trién Internet thé hé méi, Internet cong
nghiép, IoT, Cloud, 5G, 6G ...

Nam 2024, 1an dau tién bang dinh tuyén IPv4 toan cau giam sau hon 30 nam,
trong khi dinh tuyén IPv6 van ting manh(9 (trung binh 2800 route /32 mdi nam).
Piéu d6 ghi nhan sy thay dbi 16n trong viéc ing dung chuyén d6i IPv6 dan thay thé
IPv4.

Chuyén d6i IPv6 13 yéu cau tat yéu dé dam bao tai nguyén dia chi phat trién
Internet thé hé mdi, két ndi van vat, Internet cong nghiép (Industrial Internet) voi
cac dich vu mé1 nhu 10T, Cloud Computing, 5G/6G,.... Hudng téi muc tiéu xanh,
bén viing, an toan, gop phan phat trién Internet 16n hon, nhanh hon, an toan hon va
phang hon.

16 https://2024.apricot.net/assets/files/ APIC378/bgp-in-2023-reduceds _1709182636.pdf
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3.2. Mt so tiéu chuin, k¥ thuit, cong nghé vé IPv6 only

- Céc tiéu chuan coéng nghé vé IPv6 only da duoc chuan héa va tng dung rong
rdi trén pham vi toan cau.

+ RFC 6877: 464XLAT (cho phép truy cap gitta mang IPv6 only va mang [Pv4-
only).

+ RFC 8683: NAT64/464XLAT (hudéng dan trién khai IPv6 only cho nha mang
- operator.

+ RPC 7599: MAPT, trién khai IPv6 only cho FTTH (NAT64)
+ RFC 6147: DNS64.

+ RFC 8986: Segment Routing over IPv6 (SRv6) — ing dung trong trién khai
IPv6 cho mang 5G.

- Thuyc té trién khai trén thé gi6i:

+ T-mobile (M¥) trién khai IPv6 only cho mang 4G, 5G véi cong nghé
464XLAT, két hop DNS64/NAT64.

+ Bouygues (Phap) da trién khai IPv6 only cho mang di dong (464XLAT).

+ Softbank (Nhat) trién khai SRv6 cho mang 5G;

+ China Telecom (Trung Qudc) trién khai IPv6 only véi cong nghé SRv6/6VPE
cho mang 5G va két hop NAT64/ DNS64.

+ Telstra (Uc) cong nghé sir dung két hop 464XLAT, NAT64 va DNS64.

+ Facebook, Amazone, CloudFlare ... trién khai IPv6 only cho mang ndi bd,
cloud (két hop NAT64 va DNS64) ...

IV. KET LUAN

Tai liéu phan tich, danh gia hién trang, xu thé, cong nghé méi trong chuyén d6i
IPv6, hudng téi IPv6 only trén thé gidi va Viét Nam. Tir d6, dinh hudng, huéng dan
co quan, doanh nghiép trong vi¢c xay dung ké hoach, 10 trinh, chuyén ddi an toan,
bén viing IPv6 Viét Nam, hudng t6i IPv6 only va ngimg str dung IPv4 trong thoi gian
t6i. Viéc chuyén do6i sang IPv6 only 1a giai phap 1au dai, bén viing, phat trién Internet
nhanh hon, an toan hon, hiéu qua hon, tdi uu kinh phi van hanh va nang cao chét
luong dich vu; phi hop véi xu thé toan cau; gop phan gitip Viét Nam thé hién vai tro
dan dat cong nghé IPv6 trong khu vuc va trén thé gidi./.


https://datatracker.ietf.org/doc/html/rfc6147

